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TITLE: The Production of %:o-layer Scldered Tubes (Proizvodstvo 
dvusloynykh payanyxh trab) 


PERIODICAL: Stal', 1958/8ur e, pp 722 - 726 (usSR) 


ABSTRACT: The process of production of tro-layer soldered tubes was 
deve oped by TeNIIChK and tested on the Sinarskly Pipe Plant, 
The tubes are made from a cold-rolled steel strip coated 
on both sides with a thin layer of copier. The edges of 
the strip are bevelled and the strip is formed into a two- 
layer tube semis with a close contact of the layers and 
overlapping of edges (Figure 1). The tube semis are 
passed through an electric furnace, heated to a tenperature 
somewhat higher than the melting temperature of copper. 
The heating and cooling ig done in a protective atmosphere. 
During the heating, soldering of the layers along the whole 
contact surface takes place. Shus, the manufacturing 
process consists of four main operations: copper coating 
of strip, bevel cutting of edges, forming of strip into 
tube semis and soldering. This kind of tube ig bein 

Cardi /4 produced within a range of dianeters from 6 to 16 em with 
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the wall thicknesses from 0.6 to 0.9 mn. Low-carbon, 
mild steel (08) cold-rolled strip, 0.3 - 0.45 mm in thick~ 
ness supplied in an annealed state in coils of a width 
corresponding to the required diameter of the tubes 48 used - 
88 a starting material. The strip is electrolytically 
coated with copper to a thickness of 4; 1 u of copper is 
deposited from the cyanide electrolyte and 3 uw from an acid - 
electrolyte. The coating process is continuous (Pigure 2, 
table). ‘The a of strip through the electrolytic baths 
varies from 2.85 to 9.65. m/min, depending on its width. 
Cutting of edges is done in one pass without liquid cooling 
of knives. The rate of cutting up to 65 m/min (Figures 3 
and 4). Forming of strip according to scheme shown in 
Figure 5 is done on a continuous 14~stand mill (Figure 6) 
produced by TsKBMM TsNIITMASh at a rate of 30-45 m/min. 
Formed semis are cut into a measured length (14 100 mm). 
Iots of 30 semis are passed for soldering in an electric 
resistance furnace (Figure 7) consisting of two chambers: 
heating and cooling. The temperature of the heating 
chamber is maintained at 1130 - 1140 °C. The rate of 
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passage through the furnace varies from 0.78 to 2.0 w/min, 
depending on the tuts diameter. Protective atmosphere is 
obtained from charcosi vas producer (CO 31-37%, ri 


CH, 0.2-0. 7%, CO, i-4%, humidity 7-10 e/n). In order to 


retain a uniform distribution of copper on the surface of 
tubes during soldering, the latter are coated with a thin 
aayee of a special coating material (not specified) before 
soldering. It is ciated that the mechanical properties of 
tubes are similar to those of seamless tubes from mild steel — 


(tensile strength 38-42 ke/mn®, relative elongation 24-30% 
and pass the hydraulic test according to GOST 301-50). “It 
de pointed out that the process of production of the above 
tubes is akeady introduced into practice. It presents 
significant, technical and economic dvantages in comparison 
with the drawing process. Such tubes can replace 
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successfully steel seamless tubes as well as copper and 


brass tubes, thus providing a lexge saving of non-ferrous 
metals. 


There are 7 figures and 1 table. 
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Klyamkin, NL. Candidate of Technical Sciences, 
Manegit, Yu.V., Ronyushenko, AeT., Golovkin, R.YV. 
and Protopopov, N.Nes engineers = 
Mastering of the Production of Tubes by Atomic Hydrogen 
Welding 


Stal', 1959, Nr 9s PP 821-827 (USSR) ; 


In view of some difficulties in piercing tube billets 

from some alloy steels and a high consumption of metal 

in subsequent rolling, the production of tubes from such 
steels by atomic hydrogen welding of strip should be 

more economical. After investigations of the process by 
TeNIIChM and the Moscow Tube Works on an industrial plant 
for the automatic atomic hydrogen welding of tubes was 
developed. Conditions of stability of welding arc on the 
diameter of electrodes and their holders supplying 
hydrogen - table 1; the dependence of electric 

parameters of the arc on the rate of the supply of hydrogen 
and the distance between the centres of electrodes - Fig 3 
and 4 respectively, The installation for the production 
of alloy tube consists of a modified tube forming stand of 
the type 10 = 60, six arcs automatic welding head with a 


' gontrol panel, welding transformers and a system of power, 
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gas and water conduits (Fig 5). The welding head . . 
Fig 6; scheme for. automatic control - Fig 7, Welding 
Conditions for steels 1kh18N9, Kh16Nn11B, E1333 and 
SOKhFA = Table 23 results of testing of welded tubes « 
Table 3; macro and microstructure of welded seam ~ 
Fig 8 and 9. respectively, The results of testing of 


There are 9 figures and 3 tables. 
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heating to 1240C in 50 min, EX&35 alloy had « grain size pie of ; t 
heor+S and satisfactory tensile strength, ductility, and heat resintance. ~~ fl 
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| ($1 amin diam, 00 ma long) and EISS9A, alloy billets (50 as in diam, 
300 mm long), the pest results vere obtained by heating the dillete . 
to 12h0C, using o mandrel, $2 aa in diam, made of 6 refractory Ho-base - 


alloy (composition unspecified), glass lubricants No. 168V or 209 
{composition unapecified), rolls et @ T-der {ncline to the horigental ~~ f 
center line, end a roll peripheral speed of 1.5 m/sec. The pipe shells 
produced had a Qiameter of 52 and h7? am, respectively, & wall thickness .{ 
of 10 and 7.$ mm, and g00 ‘gmooth surfaces. The steele were rolled 5 
with a mendrel of_acheve teel [AI5I420) at 1240C in two passes with | oo. 
dntermediate heating to 1200—1220C. Prior to cold rolling, the pipes fF 
C for 1§ min end air coolud. Pipes 32 x 3 aa, een 


were heated at 1250 a Ke 
10 x 1.0 mm, and other sises vere produced by the above techniques. be 
sea (22 x 3 am) had a tensile strength of f° 


e EIL35 and EXSS9A blloy pipes ( 
Mm. | 73.0 and 5T.2 ke/um , and’ an elongation of 32.2 and §3.4%, reepac~ - 
a | tively. All pipes withstood cold bonding 3 times the diameter. - $1559; 
; -alloy pipes withstood full fietteniog, EIh35 alloy pipes, fiatteaing |<: 
“1 to & 68P of 2 times wall thickness; the latter also withetood flaring =~. 
- Neo the outeide diameter of 24.0.um or 1S. Orige art. hast 6 figure 
i] and bh table. eG Lee at ee es _ Fe nen 
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TETERIN, P.K.j KLYAMKIN, N,L.j TRIFONOV, Yo.A,; ABRAMDV, A.A, 


Mastering the rolling of seamless pipe made of heat-resistant 
alloys, Stal’ 24 no.6:721-724 Ag ‘64. (MIRA 17:9) 


1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy 
metallurgii imeni I.P, Bardina, 
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T, ¥, AXUSHSKY, L. B, YEMELYANOV=YAROSLAVSKIY, B.A. KLTYAMKO, 
- Ve 8S. LINBKY, 0. D. MONAKHOW 
Institute for Sctentific Research of Electonic 
Mathematical Machines, Moscow, USSR, 

In the paper are considered different methods of speeding-uv overations {n 
digital computers, 

Methods of accelerating the digit by digit multiplication by overlarpine tn time the 
operations of addition and shifts the method of the "travelling wave" when the addition 
of several partial products is effected simultaneously, ete, 

For speeding-up the division operation a method is recommended by which the infor. . 
mation contained in the code of the next remainder is used for determining in one sten 
the group of the quotient consecutive digits, : 

Are considered the advantages, from the point of view of overation speeding-un, of. 


_the machine in reverse code (with introduction of code feature), Combined methods of 
calculation of certain algebraic expressions in the cenditions of an arithmetic device 


Methods are described for speeding-up the addition elewentary operation, which 
ensure single-shot operation of each component of the add circuit, as well as the methods 
of speeding up the group shift by means of a special shifter designed 1n the form ofa 


Considerations are given on the expediency of including the calculations of the 
values of elementary functions in the list of main machine operations, and some al rithes 
are given (which are adaptable for their cireuit execution by the arithmetic device , on 


Paper g at Intl. Conf, on Information Processing, UNESCO House, Paris, 15-20 
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16,6800 B140/2463 
AUTHOR: lyamko, E.I. (Moscow)  . ib 
TITLE: Increasing Computer Reliability by Doubling the 
Equipment and faztaraticn or th Reserve 
PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Energetika i avtomatika, 1960, Nr 3, pp 73-77 (USSR) 
ABSTRACT: | The reliabilityrot a computer may be characterized by 
the quantities p(t) the probability of the machine 
remaining in correct operation during a time t; 
s(t) the probability of detecting an error in the 
machine during a time t after its occurrence} 
(t) the probability of repairing the machine during a 
time t after detecting error. A system is 
considered in which there are two machines, one of which 
is in reserve. When an error is detected in the 
operating machine it is automatically disconnected and 
the reserve machine connected to the input-output 
equipment. The reliability of such a system is analysed 
; for two special cases: the machines are regularly. 
subjected to preventive maintenance and, therefore, the 
Card 1/2 unreliability at a given time is dependent only on the 
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AUTHOR; Klyamko, 8,1, (Moscow) 

TITLE; Systems reliability with replacement 


PERIODICAL; Tzvestiya Akademii nauk SSsR, Otdelentye tekhnicheskiknh 
nauk, Energetika i avtomatika, 1961, No,3, Pp.117-120 


TEXT; In the author ', Previous work (Ref .1; Izd, "Sovetskoye 
radio", 1960, Ref.2: Iev, an SSSR, OTN, Energetikea 4 “vtomatika, 
1960, No.3) the Probability of Correct Operation of a redundant 
System was Studied where the replacement of defective Parts is 
Carried out ina very short time, Aa the replacement (or repair) 


“PProaches ag Closely ag desired to unity, The problem was 
‘S0lved in the Previous work on the basis of Particular “ssumptions, 
© present note concerns a System which may be described as 


subsystems; the system Can Operate in the absence of *imultaneous 
fault in both subsystems; 2) two Cases may be distinguished - 
a) the Probability Of fault is independent of the Previous history 
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KLYAR FELD, BLN. 


. SUBIRCT user / payeros CARD 1/2 PA = 1689 


. AUFHOR KLJARVEL'D,3.N., -FRID, A.A. 
£ TITLE ‘Filamentlike Anode in @ Gas Discharge, 


PERIODICAL . Yarn, techn. f10, 25) fan0.11, 2541-2547 (1956) 
Tesued: 12 °/ 195 on 


Here the experimental investigation of the ignition mechanisa of the discharge 
in a long disoharge tube along the axis of which a thin wire ie drawn, is | 
described. the application of « potential, whioh ie positive with respect to 
the cathode, to the filament causes a discharge luminescence on the surface of 
the filament as wel) as the instant ignition of the discharge between the main 
electrodes, In mercury vapors (p 0,001 mm torr in the Case of discharge 


Currents of the order fron 1079 to 10°? aapéres on the filament) a weak 
luminescence extends over the surface Of the filament to the extent of up to 
75 om. However, a reliable discharge is attained only if the discharge tube 
is not very long. That Portion of the filament whioh is next to the cathode — 
ie the anode of the independent discharge, The Temaining part of the filanent 


walls of the tube and the field, describe several circles round the filament, 
and then impinge upon the filament. Near the filament the electrons have the 
highest kinetio energy and ionise the eae intensely. On this occasion « 
noticeable concentration of electrons and positive ions is brought about in 
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AUTHOR: 
TITLE! 


PERIODICAL: 


ABSTRACT! 


PRKF EEE 
AAP J 


- POKROVSKAYA- SOBOLEVA,i.3., KLY BoM. 6528/55 oe 


Ignition of a High-Voltage Discharge in Highly “sluted Hydrogen. 
(Z- shigan$e vysokovoltng foray rasryada v vodorode pri 
beltahikh rasresheniyakh,. Rusgian) 


‘Zhurnal iets 4 Peres: isiki, 1951 Yol 32, Nr 5, 


The newly ponstrastea discharge tube was available in two 
shapes! in one case the electrodes were firmly mounted, and in 
the other the distance between then could be varied from 4 to 
32 om by moving one of the electrodes. The nickel electrodes 
had a diameter of 80 mm, so that the field forning between the 
electrodes was sufficiently hosogeneous. 


Before being used the poiished electrodes vere hardened in the 
vacuum by high frequency hardening. 


The hydrogen pressure was regulated by means of the heating of 
titanium hydride which was embedded in the discharge tube. The 
well smoothed high voltage was supplied by a rectifier and could 
be regulated without steps from 0 - 40 kV. The high-voltage fora 
of discharge which forms in the left part of the Paschen curve 
after ignition is distinguished by the fact that the voltage 
loss on the electrodes 18 indepdndent of amperage. In particular, 
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KLYARFELD, B. N. 


"The Ignition in Highly Rarefied Gases." 


kee ahs at Second All-Union Conference on Gaseous Electronics, Mosewy, 
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FOTIN, V.P.; AKOPYAN, A.A, ,red.; ANDRIANOY, K.A.,red.; BIRYUKOY, ¥.0.,glavnyy 
red.; BUTKRVICH, Yu.V.,zanestitel’ glavnogo red.; ORANOVSKIY, Vole, 
red.; KALITVYAUSKIY, ¥.I.,red.; KLYARFRI!D,UaM,,red.; KRAPIVIN, ¥.K., 
rede; TIMOVRYRV, P.Y.,red.; VASTOVSKIY, V.0. reds; TSEYROV, YeK,, 
Bae SHEMAYEV, A.M. red.: TRHKOV, Ye.D.,red.; PRIDXIN, A.M. ,tekhn. 

e 


CYoltage increase on long a.c. lines during noneynmetric shor 

circuits to ground] Povysheniia sareineneats v pine Aeris 

perenennogo toka pri nesimmetrichnykh korotkikh sanykaniiakh na 

senliu. Moskva, Gos.energ.isd-vo, 1958. 223 p. (Moscow. Veasoiusnyi 

elektrotekhnicheskii institut. Trudy, no.6/s) (MIRA 12:2) 
(Blectric lines) (Short circuits) 
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57-2-18/32 
AUTHORS: Klyarfel'd, 3B. 7, » lieretina, nN. 4, 
Ms +a : Ee. 

TITLE: The Anode Region in Can Dischonce at Low Pressures (Anodnaya 


Oblast! v ¢azovon Tasryade pri sishkikh davioniyakh) 

I. The Influence of the Anode Mold = on the Sign and the 
Quantity of the Anode Falj (I. Vliyantye forny aneda na mnak 
1 velichinu anodnoso padeniya) 


PERIODICAL! (sees Tekhnicheskoy Fiziki, 1958, Vol. 23, Nr 2, Pp.296= 315. 
USSR | 


ABSTRACT: The phenomena at the anode in neroury diacharge were here in- 
Vestizated for the 3 moat characteristic cases: & hollow cy= — 
lindrical anode, a senispherical anode with a dianeter equal 
to 0,3 of the colunn diameter and a flat anode filling the 
entire colunn croga section. The investigations were perforn- 
ed at pressures of balow 0,1 un torr. (f.e. in the absence . 
of a marked discharge concentration in the coluan or at the 
anode) and in the Tange of discharge-currents from 0,03-10 a, 
at a column diameter of 32 am. Tie hollow and seni_opherical 

Card 1/k anode in oll cages P685€a3 2 nesative and positive sign of. 
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: 57-2-18/32 
the Anode Region in Gas Discharge at Low Preecures. I. The Influence of the 
Anode Mold on the Sign and the Quantity of the Anode Fall 


the anoge fall respectively. A heating of these anodes to 

700-600°C does not cause a charge of the quantity or the 

sign of the anode fall. Summarizing the authors states 1) The 

Sign of the anode fail {s determined by the conditions for a 

generation and for the disappearance of the positive fons in : 

the region of the anode. In those canes where these condi- ; 

tions favor the formation of the concentratond positive fiona 

which are sufficient for the neutralization of the space 

charge of the electrons transferring the discharge-current 

to the anode, no anode fall occurs or it has a anall negative 

value. In the case of a deficiency of positive ions a posi- 

tive anode fall forma. 2) An anode of snall dimenaiona near 

which the positive ions are dispersed under the sinultaneous 

influence of the diffusion and the electric field is in all 

cases characterized by the posttive anode fall of considere 

able amount and by the development of supersonic frequency- 

“variations in the anode region. The hollow anode which is 

filled with positive anodes of long life is characterized by 

a negative anode fall up to mercury-vapor-pressures of 0,1 am 
Card 2/4 (higher up the contraction cf the diacharge begins). 3) The 
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57 -2-19/ 32 
The’ Anode itegion in Gaga Discharge at Low Progcurca. I. The Influence of the 
Anode Hold on the Sign and the Quantity of the inede F211 


flat front-anode which fills the entire crass section of the 
Wischarze io characterised by a ae ancde fall at pren- 
dures up to 6,01 mn and by a sitive anode full at p > 0,01 
nae In the dattor case the anole f.ll only resaina un 
in discharge-currents of below 1 A (dianeter of the tube « 
# 32 mn). The reason for the charge of sign of the anode fall 
ona rise of pressure liea in the detcrioration of the cendi- 
tions for the retention of the high concentration of positive 
iona. In a cold state the flat ancde sainly has a negative ano- 
de fall. 4) The investi :ation of tle space in front of the 
flat front-anode by manna of probee showed that the selection 
of the lonie currents dirasted teward the ancde through the 
nnode creates a core with diainiched concentration d@ charged 
pirticles and dininished brishtness. In tho presence of a nee 
LAtive anede £21] in the section of the positive celunan lying 
ensinat the anode a fiat PER Cony Et Onze wxinua of the charged 
particles oceura on a length of 4 = 5 aluan dianeter. In a 
positive anode f2ll the digturbanee Br tne honorsoncity of the 
Card 3,4 column beging tn a dittansa fron the ancfe with an omer of 
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we Anode Region in Cas Diccheg 
2 s is ee MAG Malone se at Low Fresrur I. 
rere : ididortkae td stargate I. whe fet ien cd. Of she 
7 on the Sism unt tre quantity of the Anete Pall 


mecnitede becdaring Crest ony cola oned dan tye 5) the analyai 
of She phenones eo dr the rec tive utode - 1 ahows th rere 
sae tity of the anets te1! incresiea with the increase in the 
ee tron-teuperatire and with Phe ierease in the ila of 
ve density of the random dente current ‘ the deneity of the 
Ulaclarge-current be Beth conditions are satisfied in th the ieee 
ae a discharge between an anne: 7e2 thraad enitting electrong 
@ coaxial cylindrical ane les In a nusber of inert cuses 
it was found th- + ina sinilar kind of oe erae wir tease 
of the order of cus: onitedse 7074 - 1074 an the glcétron- tes cH: 
ture«values attain 150-200 COO oe whoreas” tne relation of tha 
Hensbties of the AfLasrdera] tonic current and the discharge- 
Sed ent ig a wal Le aevaral Josenv. The negative anode falls 
asured according te the - othad cf provea on that oceasion 
attained 40-50 . Yheroe hee 14 figurea, 2 tables, and 20 re- 
ferences, 11 of whict; arg Slavie. 
Alktnion Institute of Electroezn gineering ineni V. I, Lenin, 


Moscow (Vseuoyuzn lok lind ot 
Lenina, Yeotya) ye slottrotecnicheskly dnatitut ine Ve Te 
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SOKOIOY, Nikolay Mikolayevich; ANDRIANOY, K.A.,red.; AXOPYAS, Ade rode: 
BIRYUKOV, V.0.,glavayy red.; BUTENVICH, 0.¥.,red.; GRANOVSKIY, Velered.; 
GERTSENBNRO, OR, rede ZABYRIMA, K.1.,red.e; KALITYYANSKIY, Voleoredes 


~BIADALD Baas SAIONICH, A.A. PIMOPEYSV, P.V.; FASTOVSKIY, V.0.; 
TSEYROV, Take; ¢ AcYa.; SHBAYEY, A.M.; TIMOKHIMA, VeJo, red. 


(Methods for the synthesis of organcpolysilexanes) Metody 

sintese poliorganosiloksanov, Moskva, Gos.energ. isd-vo. 1959. 

198 p. (Moscow. Vaesoiusnyi elektrotekhnicheskii institut. 

Trudy, 20.66) (MIRA 12:5) 
(341oxzanes) 
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66695 
» 24,2100 S0V/109-4-8-15/35 
AUTHORS: Neretina, NeAe and Klyarfel'd, BN. 


TITLE: Formation of Light Spots—on~tne Anode 


PERIODICAL: Radiotekhnika 1 elektronika, 1959, Vol 4, Nr 8, 
pp 1301 - 1305 (USSR) 


ABSTRACT: When the positive anode fall U, and the gas pressure p 


reach gertain values, it is feind that bright light spots 
‘are formed on the uniform layer of the anode glow. It 
has been found that in mercury-vapour discharges, these 
values are U, «= 7-8 V, p = 0.003 om Hg. When the spot 


is formed, the anode voltage fall changes discontinuously 
and is reduced to 2-4 V. When the pressure is further 
inoreased, the spot is reduced and a number of new spots 
appear; these form regular patterns on the surface of the 
anode, In spite of extensive experimental data on the 
anodg'spots, their nature is not as yet understood. The 
authors investigated the properties of the plasma inside 
the individual anode spots. This was done by employing 

@ amall probe which could be introduced into a spot ry aa 


Card1/4 
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66695 
S80V/109-4-8-15/35 


a narrow slot cut in the anode. Figure 1 shows the 
change U, of the voltage fall on a discharge and the 


change of the positive potential fall AU of the anode 
as a function of the current in the anode region. The 
figure shows that the formation of the spot leads to the 


breakdown of the layer of the negative space charge in the 


vicinity of a given section of the anode. The values of 
the discharge current and the gas pressure. at which the 
spots appeared were investigated for a hydrogen discharge 
produced on a flat anode. The diameter of the experimental 
tube was 50 um. The results of the measurements are shown 
in Figure 2. The numbers by the various curves denote the 
number of spots. It was found that the spots appear only 
within a definite region of pressures. At comparatively 
high pressures, the spots become blurred and finally dis- 
appear. The pressure at which the spots exist are as 
follows: 0.003 to 1 sm for mercury; 0.15 to 5 ma for 
hydrogen and a few mm to about 200 mm for neon and helium. 
The mechanism of the spot formation can be explained as 
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Formation of Light Spots on the Anode 


Card3/4 


follows. Under the conditions leading to the increase 

of the anode fall and at a sufficiently high pressure, 
the density of the ion generation is so high that a new 
Plasma in the form of a fine film is formed near the 
surface of the anode. The existence of the plasma film 
is unstable. Probe measurements have shown that the 
potential inside the spots is a few volts higher than the 
anode potential. By employing a cathode oscillograph, 

it was found that intense oscillations with ultrasonic 
frequencies were produced in the double layer situated 
between the postive column and the spot. On the other 
hand, the oscillations in the ionic layer between the 
spot and the anode surface are comparatively weak. When 
the anode dimensions are small and the gas pressures are 
low, the anode is fully enveloped by the spot which then 
has the form of a glowing sphere. In this case, oscillations 
having a comparatively high amplitude and a frequency in 
the ultrasonic range are obtained at the anode. 
approximate potential distribution in the vicinity of the 
anode during the various stages of the oscillation 0 
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indicated in Figure 4, 
There are 4 figures and 10 references, 2 of which are 
German, 2 English and 6 Soviet. 


SUBMITTED: March 5, 1959 oe 
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Anode region in gaseous discharges at lov preseures. Part 2 
RBffect of the temperature of plaswa electrons, the texperature 
of the anode surface, and the acconcdstion coefficient of nole- 
ctiles on the anode. Zhur.tekhofis. 29 10.1215-23 Ja '59. 
(MIRA 12:4) | 


le Yeesoyusnyy elektrotekhnicheskiy institut im. YoI. Lenina, 
Moskva. 


“a EGTece Ri OS Bikey FAS USEC aay Sen Dee Ta 


(Gases, Tonised) 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000723220013-1" 


i : 19 2000 
APPROVED FOR RELEASE: 06/19/ Pirwiten 


CUS RDESO Un beuuersoseuos 4 


ar pe 


" 9.$150,24 2120 


AUTHORS: 
TITLE: 


PERIODICAL: 


ABSTRACT: 
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pp 186-198 (y 
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T7312 
SOV/57~20-2-9/18 


» NL, and Neretina, N. A. 


fon in Low Pressure Gaseous Discharge. Part 
earance of Supplementary Piasmaa on the 
Spots) ( (1) ZntF, XXVIII, 296, 1958; 

IX, 15, 1959) 


icheskoy fizik1, 1960, Vol 40, Ne 2, 
SSR) 


€ anode voltage drop, the f!1m of the 

W covers usually the anode untformly. 

the pressure exceeds a value characterts. 
en gas and the anode current density {9° kept 


10° a/en®, a bright hemispherical spot 

r the background of the anode glow. With 
nerease of pressure there ts an increase 
Spots and their relative brightness while 
a single Spot cecreases. For particular 
Ssure and current many Sharply outlined 
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Supplementary Plasmas on the Anode (Anode Spots) 


Spots cover the anode with regular patterns. At 

Still higher pressures these spots disappear again. - 
The authors review varlous explanations for the : 
appearance of these Spots given by researchers during 
last 35 years and conclude that the final arawer about 
the nature of. these Spots ts still far away. In the 
Present paper they present {investigations tr. vapors or 
mercury, in tnert gases, and in hydrogen. Introducing 
probes into the Spots from the anode stde they managed 
to investigate directly the properties of Spots. The 
regular patterns of Spots were explained by the in. 
verse influence of each spot on the discharge region 
Surrounding tt. To investigate the eoudtttons for 
occurrence of spots the authors performed tests on 

Hg vapor for various values cf Pressure 5, anode 
voltage drop Us current i, and the temperature of 


the anode Ty Results are on Fig. 1. Singte line 


curves are obtained tn absence of spots: the double 
line with one Spot present. The ret- sonahiv between 
the pressure and the number of Spots was found ubing 
hydrogen diacharge which Produces many and stable 
ard 2/13 Spots. Results are on Pig. 2. 
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Discharge. Part III. The Appearance of : SOF 
Supplementary Plasmas on the Anode (Anode Spots) 


12 
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Mie. ae Occurrence of spots for various values of 
oP, Tye and. (a) p = 0.001 mm Mg; (b) 
p = 0.00353 (c) p = 0.01; (a) p = 6.C8 mm Hg. Values 


of the discharge current: (1) 0.1a: 7 
(3) 1 as (4) 3a; (5) 10 a ) a; (2) 0.3 a; 
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Fig. 2. The relationship 
between the nunaber of spots and 


1 and p tn hydrogen. Number or 6 
Spots 18 indicated next to each " 
curve, 
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pote can exist are 
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that the current density on the anode decreases 
from the center toward outer boundary. The current 
density on a spot igs at most twice as strong as one 
the rest of the anode. To investirate the Spots 
themselves, the authors used an anode arrangement 
as on Fig. 4, A, is the baste anoce} Ay - ita 


central region with Separate connection; 5, - probe 


made of tungsten wire O.1 mm in diameter, with a 
0.4 mm sphere at its end, 1.5 mm in front of A,. 


4, Was inside the posttive column and served to 


determine the anode voltage drop. Table A contains ¢ 
the results obtained. 1, and 1, are currents on Ay 


and Aas respectively. ", {8 the potential drop 
between 8, and the spot Ny between the Bpot and Ay. 
Card 6/13 Au ts the potential difference between A, and A, 
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tube for probe 
measurements inside 
the anode spot. 
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Table A. Discharge tn Mercury Vapors. Anode 
Diameter 32 mm; Diameter of {ts Central Part 4 mn, 


| rf 
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necessary to keep the spot on A... T,' and T. are 


electron temperatures in the spot and column, 
respectively. The authors note the relative 
constancy of the Title ratio. In connection with x 


these temperatures the authors discovered the caune 
Card 8/3 of large influence of the spots on the eeneral 
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discharge. To calculate K , the average tontzatton ate 
per electron, they developed an equation 


Be \e eo tr oy U+th 
a= Abp,(aa;)"U" * [7-4 ie TB (2) 


using approximation for the effective lonicution curves 
Given by Klyarfel'd (J. of Phys. USSR, 5, 155, 1941), 


Here U « =<, and substituting the temperature values 
One finds that K in the spot is 50 times larger than 


the K in the positive column. This waa verified expert- 
mentally by discovering that 10£ of the total current 
ovigtnating on A. fand the spot) was sufftetent to 


destroy completely the ponttive anode potential drop 

due to the large ion production tnaide the spot. In 
addition, the authors concluded after performing 
appropriate tests that the degasing of the anode, the 
the electron reflection from the anode, and the decreuse 
of inelastic energy losses with an inerease of preasure 
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Cannot be the decisive factors “or the occirrence of 
the spots. On the basis of all the above they propose 
the following mechantom: An iolttal large anode vol- 
tage drop and suffictently high gas pressure are the 
simultaneous necessary conditions for a large density 
of positive lon generation. When thts ton feueratton 
reaches some critical value, a new plasma starta to 
develop in the form of a thin uniform layer whose 
potential exceeds that of the anode for a few volts. 
This state {s, nevertheless, unstable, and a small 
nonuniformity in fon leads to a process exempl] i fted 
on Pig. 7. The authors further investigate the 
influence of single spots on their surroundings and 
the condition allowing the simultaneous extstence of 
many spots. With an Increase in pressure the radius 
of action of single spots decreases, allowing crea- 
tion of new spots with tdentical properties with 
respect to the discharge and, therefore, spaced tn 

a@ regular pattern. Still higher pressure reduces 
the size and thickness of the Spols to the thickness 
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Fig. 7. Spot forma- a Nifd Ed 2 Bo 
tion on the anode. (o)- 

Full lines indicate 
equipotentials at 
a potential higher eT Rd Sg Pty eantar eee 
than that of the : 
anode; dashed lines 
indicate equipoten- 
tials at a potential 
lower than that on 
the anode. 
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of the anode glow unti] they finally disappear. The 
authors gave also a detailed analysis of processes 
happening between electrodes and the plasma in three 
basic situations: (I) when the electrode is more 
negative than the plasma, (II) when the electrode 
18 more positive than the plasma, and (III) when 
around the electrode is formed a Supplementary 
plasma /spot). They point out that often the 
discharge represents a self-osclllating system, and 
periodic transitions of electrodes, or parts of 
electrodes, from one basic situation to another leads 
to a generation of low frequency potential oscilla- 
tions. The final discussions Were based on data 
from the literature as well as on cata obtained b 
the authors. There are 7 figures; 1 table: and 1 
references, 11 Soviet, 3 Nerman, 41.5. The 1.8, 
references are: E. Sternglass, Phys. Rev., 95, 345, 
1945; 8. Rubens, a. J. Henderson, Phys. Rey., 58, 
Card 12/13 446, 19403 C. Thomas, a. 0. Duffendack. Phys. Rev., 
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AUTHORS: Pokrovakaya-Soboleva, A. S., Klyarfel'd, B. &. 
LALA LOA IOI LO OD 
TITLE: Applicability of similarity law to igniticn of a gas dis- 
charge in hydrogen 


PERIODICAL: Zhurnal eksperimental'noy 1 teoreticheskcy finziki. vw. 42, 
no. 2, 1962, 427 - 429 


TEXT: The ignition potential of a gas discharge depends in different ways 
on the pressure p and the gap length d. In fact, a departure from the | 
similarity law has been found for hydrogen in the range shere pd Crd) ns 


Experiments showed that these departures were equal for nickel, copper, 
and stainless steel electrodes, and that they did not vanish even when the Nn 
gas pressure in the discharge gap was increased. A similar deviation from 

the similarity law was also found for deuterium. Reference is made to an 
earlier paper by the authors (ZhETF, 32, 933, 1957) as well as to a paper 

by L. GO. Guseva (Trudy VEI, 63, 1, 17, 1958). There are 1 figure and § 
references: 2 Soviet and 3 non-Soviet. The references to the English-~- 

language publications read as follows: G. @. McClure. J. El. and Control., 
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Roy. Soc., 201, 403, 1903. 
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KLYARFEL'D, BN. 
‘i Cathode spote on the surface of mercury at large eroing 
currents, Elektrichestvo no.5:70-74 Hy ‘62. *(MIRA 15:5) 


1. Vaesoyusnyy elektrotekhnicheskiy institut ineni Lenina. 


(Mercury-aro rectifiers) 
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Distritution of a discharge current along the grid of a mercury 
rectifier, Mlektrichestvo no.3136-85 Mr '63. (MIRA 2614) 


le Veesoyusnyy elektrotekhnicheskiy institut imeni Lenina, 
(Mercury—Aro rectifiers) 
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GRACHEV, A.M.; KLYARFEL'D, B.N.; STEPANOV, N.P. 


siusbiece Gusset Misisialien along the cross section of a 
large gas-discharge device, Elektrichestvo no.5:2833 My '6d,. 

(MIRA 17:6) 
1. Vaesoyusnyy ordena Lenina elektrotokhnicheskiy institut 
dimeni V.I. Lenina, 
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we “mma _on the. mn the nature of the | positive currentevoltagt ohartoteriatio af. a low | ort eo 


‘ sure dlectric discharge | —_ 


SOURCE: Zhurnal, ‘Selamtohentoy ttt, 35), 0.2, 1915, 306-911 


¥ 
ABSTRACT:_. aja socthccod dabiecieaina uckad Ai: -ATpon between plane- pivboniues = : 


as 


iron electrodes wore investigated experimentally and the results for helius at 08 
nm Hg with & om electrode. separation.are presented. graphically. At low. curronta- the 
potential romained: constant_at_4,6: KV. -but-when-the current resched-a-certain -—— —£ 
; threshold the potential increased and piasma could bu obsorved in the vicinity of: 
: the anode. With further inorease of current the plasna layor became thicker and 
_ the potential continued to rise. ‘TRLS increase in potential is ascribed to the ef-~. 
. {potive decrease in the length of. the discharge gap as nore of the interelectrode | 

; §pace becomes docupted. LIS equipotential plasma, Tho thickness of the. s 
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4: plasma at the anode and the potential drop were neasured_as_fusctions_of the. pres< =. 


sure for fixed current and é@lectrode spacing. From the resultizg curves the ratio 

' Of the ion current to the electron current was estimated and found to be saalkl, 

Fron this 1t is concluded that the high voltage discharge with plasma at the anodo 
and the anomalous. glow discharge are - ‘Qualitatively identical", differing only tin 0 
the ratio of the fon to the electron current. As this ratio increases the potential 92. 
drop approaches a limiting value. This is ascribed either to rocozbination in the : 
nogative glow plasma or to a shift of the position cf maximum yotential in the an~ 

ode plasma toward the region of the cathode drop. "N,V.Viasoy, A.Yo.X and J... 


foresees + 


2,Shapiro participated in the experisental portion <¢ the work.” Orig.art.has; - 
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nd Normal Glow Discharge, Th 
rge; which is thus regarded as | 
rge; they ere characterized by | 
@ potential that is independent of 
ow discharges are characterized by. 
decrease of the voltege (at constan 
@ pd product, and the presence beyond the cathode 
“Of which {a close to that of the anode and which 
wiow discharge the potential is: *- 

» the current density at the cathode. 
rtional to it es in the simple and 
fills only part of the inter- 

pressures a simple glow. dis« 
at higher pressures there 4s 
rual, It is suggested that. it 
er new torus to describe the still insuffici~ "7 
falues of the pd product exceeding 100 max 
' eticipated in the experi 
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